Efficacy and Safety Profiles of Oral Atorvastatin-Loaded Nanoparticles: Effect of Size Modulation on Biodistribution.
Atorvastatin calcium (AC)-loaded nanoparticles (NPs) of mean particle diameter <100 nm and narrow distribution were prepared and characterized. Their in vivo PK as well as PD measures following oral administration in different dosage regimens in hyperlipidemic rats were evaluated. The results revealed that the oral bioavailability of two selected AC-NPs formulations was 235% and 169% relative to Lipitor. However, the treatment regimens were not superior in reducing serum total cholesterol (TC), low-density lipoproteins (LDL), and triglycerides (TG) levels compared to Lipitor. Moreover, the AC-NPs treatments were associated with significant adverse effects observed biochemically and histologically. These results were contradictory with those obtained from a previous study in which similarly formulated AC-NPs of mean particle diameter >200 nm were found to be more safe and effective in reducing TC, LDL, and TG levels when administered to hyperlipiemic rats at reduced dosing frequency compared to daily dose of Lipitor despite their lower oral bioavailability. The discrepant correlation between pharmacokinetics (PK) and pharmacodynamics (PD) results was suggested to pertain to the different biodistribution profiles of AC-NPs depending on their sizes. Hereby, we provide a simple approach of particle size modulation to enhance the efficacy and safety of atorvastatin.